Antinociception produced by electrical stimulation of vagal afferents: independence of cervical and subdiaphragmatic branches.
Expt. 1 showed that electrical stimulation of either the main dorsal or ventral branch of the subdiaphragmatic vagus could produce inhibition of the nociceptive tail-flick reflex in lightly anesthetized rats. The antinociception produced by electrical stimulation of the dorsal subdiaphragmatic vagus was eliminated by resection of the right cervical vagus, but relatively unaffected by resection of the left cervical vagus. The opposite effects for cervical vagal resection were obtained with electrical stimulation of the ventral branch of the subdiaphragmatic vagus. These results indicate that the antinociceptive effects of subdiaphragmatic vagal stimulation are mediated via uncrossed afferents traveling in the cervical vagus to activate an inhibitory spinopetal system. These findings are consistent with the established anatomy of vagal afferents. Expt. 2 showed that degeneration of the dorsal subdiaphragmatic vagus did not alter the threshold intensity of right cervical vagal stimulation necessary to produce inhibition of the tail-flick reflex. These results demonstrate that the antinociceptive effects of cervical vagal stimulation are primarily due to activation of the cardiopulmonary component of the nerve, rather than the subdiaphragmatic component. The second experiment also demonstrated that the subdiaphragmatic branch of the vagus can be selectively degenerated with ricin while leaving the cervical branch intact, even though the cell bodies of both sets of afferents are located within the nodose ganglion. These data are discussed in terms of vagal afferents and their role in the modulation of nociceptive transmission.